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DETAILED ACTION 
Continued Examination Under 37 CFR LI 14 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1 .17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR L 1 14, and the fee set forth in 37 CFR 1 . 17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR L 1 14. Applicant's submission filed on 25 June 2004 has been entered. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 10, 3, 5, 6, 8 5 31, and 32 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over US 5,923,056 (Lee et al.) in view of the basic text of Vossen and Kern, Thin 
Film Processes IL Academic Press: Boston, 1991, pp. 80-81, 108-110, 113-1 15, 188, 200 and JP 
60-167352 A (Fujisada). 

Regarding independent claim 10, Lee discloses forming a variety of semiconductor 
devices including MOS, flash EPROM, capacitors, DRAMs, etcetera (i.e. "an assembly) 
comprising a doped metal oxide, which may be a silicon-doped porous aluminum oxide (col. 1, 
line 66 to col. 2, line 10; col. 3, lines 19-40; col. 4, first paragraph) comprising: 
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an exemplary method disclosed at cols. 5-6, "EXAMPLE 1", wherein the silicon-doped 
aluminum oxide layer 18 is formed on a semiconducting material ("silicon wafer 110") by 
sputtering (i.e. evaporating) from a target containing aluminum with 1% silicon (i.e. evaporating 
silicon and aluminum) in a chamber having argon and oxygen, wherein sputtering/evaporation is 
generated by glow discharge plasma; 

the evaporated silicon and aluminum react with oxygen to form evaporated silicon oxide 
and aluminum oxide, which mix and deposit as silicon-doped porous aluminum oxide 18 on the 
silicon semiconductor wafer 110; and 

forming a conductive material (called the "gate 13" in Lee) over the insulating layer 
silicon-doped porous aluminum oxide 18, the conductive material 13 being separated from the 
semi conductive material 110 by the silicon-doped porous aluminum oxide layer 18. (Figs. 1 and 
2). 

Lee does not disclose that specifically silicon monoxide and aluminum oxide in the form 
of sapphire are evaporated from separate sources, but does expressly state that the doped metal 
oxide films, such as the exemplary silicon-doped aluminum oxide film, may be formed using "a 
conventional deposition technique such as sputtering ..." (col. 2, lines 15-21). 

The basic textbook of Vossen and Kern teaches conventional techniques for forming 
thin films including forming a mixed or alloy film using "two-source sputtering, with one source 
for one alloy component and the other source for the second component." (See p. 200, section 
entitled "Targets") Vossen and Kern also teaches numerous examples of mixed composition 
films formed using separate evaporative sources on pages 108-109, Table II which form a vapor 
mixture to form the mixed composition layer made from the separate evaporative sources. 
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Sources for aluminum oxide (A1 2 0 3 ) and silicon monoxide (SiO) are also taught to be known, on 

pages 113-115, Table III, as well as the composition of the vapor upon evaporation of a given 

source. Note in pertinent point that both SiO and SiC>2 provide SiO as the main component of the 

vapor. So even if Si02 is thermally evaporated, SiO is the vapor species formed, and oxygen 

from SiO or Si02 is necessarily incorporated into the deposited film because SiO is necessarily 

incorporated into the deposited film. Vossen and Kern also teaches that the deposition rate of 

each component (e.g. the SiO and the A1 2 0 3 ) must be separately controlled to ensure that the 

composition of the deposited layer reflected that desired. In this regard, Vossen and Kern states 

at p. 110, under the section entitled, "Co-evaporation Using Multiple Source[s]" 

"In elaborate systems, separate deposition monitors are used with 
appropriate feedback networks to control the deposition rate from 
each individual source independently. Near-stoichiometric film of 
many binary alloys have been deposited using this technique." 
(Emphasis added.) 

Vossen and Kern also teach that no additional oxygen is added if the source materials 
themselves have oxygen in them already (Table II, p. 108 where no additional oxygen is fed in 
during the deposition of Cr-SiO composite films). 

It would have been obvious to one of ordinary skill at the time of the invention to use a 
silicon monoxide source and an aluminum oxide source with controlled evaporation rate and 
without additional oxygen fed into the reactor to form a silicon-doped aluminum oxide film with 
the desired amount of silicon, because the choice of SiO and AI2O3 sources are well known and 
will result is the same silicon-doped aluminum oxide as that disclosed in Lee, and because Lee 
teaches "a conventional deposition technique such as sputtering" will work, and because the use 
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of separate sources with controlled deposition rate to form a mixed or alloy layer of the desired 
composition of each component is conventional, as taught by Vossen and Kern. 

It would have been obvious for one of ordinary skill in the art, at the time of the invention 
to preclude O2 from flowing into the chamber during the evaporation, mixing and deposition of 
the SiO and AI2O3 in Lee, since each of SiO and AI2O3 already provide oxygen, such that no 
additional oxygen is necessary, as taught in Vossen and Kern (Table II, p. 108 where no 
additional oxygen is fed in during the deposition of Cr-SiO composite films and Table III, p. 1 13 
which shows that AI2O3 decomposed to produce 0 and O2 upon evaporation). Further in this 
regarding, the specification states that oxygen can be precluded from the chamber. Accordingly, 
there exists no criticality to the presence or absence of oxygen. 

Applicant could overcome the rejection by providing evidence that the specific use of 
silicon monoxide and aluminum oxide provides unexpected results in the Si-doped aluminum 
oxide film relative to that source used in Lee. Presently there is no such evidence of record. 

Then the only difference is that sapphire is not taught to be the aluminum oxide source. 

Fujisada teaches the benefits of preventing injurious impurities from being incorporated 
into sputter-deposited aluminum oxide films by using a sapphire target, specifically for use in 
semiconductor device applications. (See Abstract.) Note that sapphire is necessarily single 
crystal because that which distinguishes aluminum oxide from sapphire is only the fact that 
sapphire is a single crystal of aluminum oxide. 

It would have been obvious to one of ordinary skill at the time of the invention to use a 
sapphire source as the aluminum oxide source in the method of Lee in view of Vossen and Kern 
to prevent contamination of the deposited film, as taught by Fujisada. 
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Regarding claim 3, 5, and 6, Lee does not specifically indicate that the evaporation 
means is thermal evaporation, but Vossen and Kern teach the thermal evaporation is one of the 
art-recognized equivalent means of evaporating a source material to deposit a film. (See Vossen 
and Kern, p. 80, second sentence under section entitled "Evaporation Process " ) Vossen and 
Kern also teach that evaporation is conventionally carried out using, inter alia, electron beams 
(guns) (pp. 80-81), and that ion beams are conventionally used for sputter deposition (p. 188). 

It would have been obvious for one of ordinary skill in the art, at the time of the invention 
to use thermal evaporation, electron beams (guns), or ion beams as the method of evaporating 
sapphire, as taught by Lee in view of Vossen and Kern and Fujisada, because Vossen and 
Kern teach that each evaporation means is an art known means in which to evaporate a source to 
deposit a film. Moreover, there is no evidence of record that thermal evaporation provides some 
unexpected results relative to the other methods. Rather the evidence of record teaches away 
from any unexpected result since plural methods are indicated in the specification and claimed as 
being usable for evaporating the aluminum oxide source, whether it is sapphire or just aluminum 
oxide. 

Regarding claim 8, Lee discloses the silicon substrate (col. 5, line 56). 

Regarding claim 31, Lee specifically states that the dopant is 0. 1 to 30 weight percent of 
the dielectric film. (See Abstract.) 

Regarding claim 32, Lee teaches an exemplary embodiment where the substrate 
temperature is 380 °C, but does not indicate that the semiconductor material is at room 
temperature during the deposition. 
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Vossen and Kern teach several examples of forming doped metal oxides using and SiO 
target, for example, wherein the temperature range of the substrate is 25-300 °C. (See Table II.) 

It would have been obvious for one of ordinary skill in the art, at the time of the invention 
to deposit the silicon-doped aluminum oxide of Lee at room temperature, because Lee teaches 
conventional sputtering methods may be used and Vossen and Kern teaches that sputtering at 
room temperature is conventional for doped oxide formation. Furthermore, it would be a matter 
of routine optimization to sputter deposit the silicon-doped aluminum oxide at room temperature 
because it is a matter of determining optimum process condition by routine experimentation with 
a limited number of species. See In re Jones, 162 USPQ 224 (CCPA 1955)(the selection of 
optimum ranges within prior art general conditions is obvious) and In re Boesch, 205 USPQ 215 
(CCPA 1980)(discovery of optimum value of result effective variable in a known process is 
obvious). One of ordinary skill would be especially motivated to use room temperature since 
Vossen and Kern teach that this temperature is conventional and in order to reduce the thermal 
budget which enables the production of smaller device features without fear of diffusion or 
damaging previously formed device features. 

4. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lee in view of 
Vossen and Kern and Fujisada as applied to claim 10, above, and further in view of Wolf, 
Silicon Processing for the VLSI Era, Vol. 1 : Process Technology , Lattice Press: Sunset Beach, 
CA 1986, p. 5. 

Lee does not specifically state that the silicon substrate is "monocrystalline." 
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Wolf teaches that integrated circuits are formed on monocrystalline or "single crystal" 
silicon substrates (p. 5, first paragraph under section entitled "Manufacture of Single Crystal 
Silicon.") 

It would have been obvious to one of ordinary skill at the time of the invention to use the 
notoriously well-known monocrystalline substrates as the silicon substrate of Lee, because Wolf 
teaches that monocrystalline is always used over other forms of silicon to enable sufficient 
carrier lifetime in semiconductor devices. 

Response to Arguments 
5. Applicant's arguments filed 25 June 2004 have been fully considered but they are not 
persuasive. 

Applicant argues that the motivation to combine the references is conclusory. Examiner 
respectfully submits that the combination is obvious to one of ordinary skill for reasons of 
record. Accordingly the argument is not persuasive. 

Applicant argues that the Si-doped aluminum oxide is not a composite material. 
Applicant is mistaken and should look up the meaning of composite. SiO evaporates to produce 
SiO in the gas phase, A1 2 0 3 evaporates to produce Al, AlO, A1 2 0, O, and 0 2 , as taught by 
Vossen and Kern pp. 113-114, Table III. Co-evaporation from separate sources of SiO and AI2O3 
makes a single film of Si, Al, and O from separate sources. This is the very definition of a 
composite film. 

Applicant argues that Vossen and Kern fail to teach controlling the Si concentration by 
controlling the evaporation rate. Examiner respectfully disagrees for reasons repeated numerous 
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times in the rejection above, as quoted from Vossen and Kern. Accordingly the argument is not 
persuasive. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Erik Kielin whose telephone number is 571-272-1693. The 
examiner can normally be reached on 9:00 - 19:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead, Jr. can be reached on 571-272-1702. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 




Erik Kielin 
Primary Examiner 
1 September 2004 



